In vitro and in vivo antitumor effects of murine monoclonal antibody NCC-ST-421 reacting with dimeric Le(a) (Le(a)/Le(a)) epitope.
A murine monoclonal antibody (MAb), NCC-ST-421 (IgG3), was raised by using a human gastric cancer xenograft St-4 as immunogen. Immunization was achieved by transferring immunocompetent normal BALB/c mouse spleen cells into BALB/c-nu/nu mice bearing St-4 tumors. Hybridomas were produced from spleen cells of the mice after rejection of the tumors and were screened for preferential reactivity with cancers on formalin-fixed paraffin sections, as described previously for establishment of MAb NCC-ST-439 (M. Watanabe et al., Jpn. J. Cancer Res., 76: 43-52, 1985). The immunobiological and immunochemical properties of the new MAb NCC-ST-421 are described here. The MAb is essentially directed to a structure with dimeric Le(a) (V4III4Fuc2Lc6Cer) epitope (Gal beta 1----3[Fuc alpha 1----4]GlcNAc beta 1----3Gal beta 1----3[Fuc alpha 1----4]GlcNAc beta 1----3Gal beta 1----4Glc beta 1----1 Cer). It cross-reacts with Le(a) but does not show any effect on Le(a)-positive RBC in vitro or on Le(a)-positive tissue loci in vivo. ST-421 strongly induced antibody-dependent cellular cytotoxicity using human peripheral blood leukocytes as effector cells with a variety of human tumor cells, using the short-term 51Cr release assay. It also showed striking complement-dependent cytotoxicity with a human complement source and was able to produce lysis of a variety of human cancer cell lines, supporting its observed ability to cause cytotoxic suppression of tumor growth in nude mice. In another series of experiments, i.p. injection of ST-421 completely inhibited growth of human tumor xenografts in nu/nu mice, and this inhibitory activity was closely dependent on expression of the dimeric Le(a) antigen on the cell surface. While Le(a) antigen was expressed in the kidneys of nu/nu mice, infusion of ST-421 in these mice did not cause histological change in kidney tissue. This finding suggests that the MAb does not damage normal cells or tissues which contain cross-reacting Le(a) antigen. These results demonstrate that ST-421 exerts a significant antitumor effect in vitro as well as in vivo, does not affect Le(a) antigen expressed on normal tissues, and therefore has potential application in therapy of certain types of human cancer which express the dimeric Le(a) antigen.